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Aging increases S100a9 mRNA in tail skin from CB6F1 mice but decreases S100A9 mRNA in sun-protected human skin. Figure S2 . Aging and S100a9 protein abundance in tail skin from male CB6F1 mice. Figure S3 . S100a9 expression at 1, 6, 16 and 24 months of age in 16 tissues from C57BL/6 mice (AGEMAP cDNA study). Figure S4 . Effects of aging on the expression of S100a9 in multiple organs from male and female CB6F1 mice. Aging and S100a9 protein abundance in kidney from male CB6F1 mice. Figure S8 . Aging and S100a9 protein abundance in lung from male and female CB6F1 mice. Figure S9 . Top-ranked transcription factor motifs that predict S100a9 coexpression (30 mouse cell types). Figure S10 . The region 150 -250 BP upstream of the S100a9 transcription start site contains matches to 19 motifs significantly associated with S100a9 coexpression (P < 0.05 with Z > 0; 30 mouse cell types, composite network). Figure S12. Top-ranked transcription factor motifs that predict S100A9 coexpression (32 human cell types). Figure S13 . The region 930 -1030 BP upstream of the human S100A9 gene (hg19, chr1, 153329299 -153329399) contains the highest concentration of TF binding sites that predict S100A9 coexpression. Figure S14 . The region 930 -1030 BP upstream of the S100A9 transcription start site contains matches to 43 motifs significantly associated with S100A9 coexpression (P < 0.05 with Z > 0; 32 human cell types, composite network). Figure S15 . SPI1/PU.1 and S100a9 in young and old tail skin. Figure S16 . Neutrophil (anti-GR1) and S100a9 staining in lung tissue from old mice. Figure S17 . Macrophage (anti-F4/80) and S100a9 staining in lung tissue from old mice. Figure S18 . T-cell (anti-CD3) and S100a9 staining in lung tissue from old mice.
Figure S19. Motifs associated with putative activators and inhibitors of S100a9 transcription have significant but heterogeneous relationships with S100a9 coexpression in mouse and human cell types. Figure S20 . Motifs recognized by SPI1/PU.1 are enriched among genes coexpressed with S100a9 in most mouse and human cell types. Figure S21 . Motifs recognized by SATB1 are sparsely represented among genes coexpressed with S100a9 in most mouse and human cell types. Figure S1 . Aging increases S100a9 mRNA in tail skin from CB6F1 mice but decreases S100A9 mRNA in sun-protected human skin. (A) Average expression of S100a9 in tail skin from young (5 month) and old (30 month) CB6F1 mice (n = 5 per group). Average expression in each group was calculated from RMA-normalized expression scores (Affymetrix Mouse Genome 430 2.0 array). (B and C) Expression of human S100A9 versus age in sun-protected skin biopsies (buttock / upper thigh) obtained from healthy adults (n = 31 per sex). Expression values were calculated from RMA-normalized expression scores (Affymetrix Human Genome U133 Plus 2.0 array). (D) Average expression of S100a9 in tail skin from young (5 month), middleaged (17 month) and old (30 month) CB6F1 mice. RT-PCR was used to estimate expression normalized to 18S ribosomal RNA (Rn18s). Average expression values are listed above each bar and an asterisk symbol denotes a significant difference relative to young mice of the same sex (P < 0.05; two-sided t-test). Average expression of human S100A9 in sun-protected skin biopsies (hip) obtained from young and old human participants. RT-PCR was used to estimate expression normalized to 60S acidic ribosomal protein P0 (RPLP0). Average expression values are listed above each bar and an asterisk symbol denotes a significant difference between young and old mice (P < 0.05; two-sided t-test). Analyses in (A) -(E) were repeated to evaluate expression of S100a8/A8 and in each case results were consistent with those for S100a9/A9 (data not shown). Figure S2 . Aging and S100a9 protein abundance in tail skin from male CB6F1 mice. The figure shows images generated by the immunostaining of tail skin from young (5 months), middle-aged (17 months) and old (30 months) CB6F1 mice using an anti-S100a9 antibody (n = 2 per age group). Stain intensity scores (lower right in each image) are equal to the average value of R -max(B, G) among all non-background pixels, where R, B and G are red, blue and green intensity values from the RGB color scale (0 -255; see Methods). The trend towards increased intensity scores with age was marginally significant (slope = 0.35; P = 0.144, two-tailed test; P = 0.072, one-tailed test). Figure S3 . S100a9 expression at 1, 6, 16 and 24 months of age in 16 tissues from C57BL/6 mice (AGEMAP cDNA study). The AGEMAP project used cDNA arrays to evaluate the expression of 8,932 mouse genes in 16 tissues from C57BL/6 mice at 1, 6, 16 and 24 months of age (NIA Mouse 17K sets A and B; n = 5 per sex and age group). The figure shows average expression of S100a9 based upon an AGEMAP cDNA probe designed to detect expression of this mRNA (probe 12965; NIA Mouse 17K set B). An asterisk symbol denotes significantly increased or decreased S100a9 expression with age (P < 0.05; linear regression; either with or without the 1 month old age group). Figure S4 . Effects of aging on the expression of S100a9 in multiple organs from male and female CB6F1 mice. RT-PCR was used to evaluate the expression of S100a9 in (A) heart, (B) liver (C) lung and (D) kidney of CB6F1 mice scarified at 5, 17 or 30 months of age. Expression was normalized to 18S ribosomal RNA (Rn18s). An asterisk symbol denotes a significant difference compared to young mice (5 months) of the same sex (P < 0.05; two-sided t-test). Analyses in (A) -(D) were repeated to evaluate expression of S100a8 and in each case trends were consistent with those for S100a9 (data not shown).
Figure S5. Aging and S100a9 protein abundance in liver from male CB6F1 mice. The figure shows images generated by the immunostaining of tail skin from young (5 months), middle-aged (17 months) and old (30 months) CB6F1 mice using an anti-S100a9 antibody (n = 2 per age group). Stain intensity scores (lower right in each image) are equal to the average value of Rmax(B, G) among all non-background pixels, where R, B and G are red, blue and green intensity values from the RGB color scale (0 -255; see Methods). The trend towards increased intensity scores with age was marginally significant (slope = 0.48; P = 0.161, two-tailed test; P = 0.080, one-tailed test). Figure S6 . Aging and S100a9 protein abundance in liver from female CB6F1 mice. The figure shows images generated by the immunostaining of tail skin from young (5 months), middle-aged (17 months) and old (30 months) CB6F1 mice using an anti-S100a9 antibody (n = 2 per age group). Stain intensity scores (lower right in each image) are equal to the average value of R -max(B, G) among all non-background pixels, where R, B and G are red, blue and green intensity values from the RGB color scale (0 -255; see Methods). The trend towards increased intensity scores with age was significant (slope = 0.68; P = 0.023, two-tailed test).
Figure S7. Aging and S100a9 protein abundance in kidney from male CB6F1 mice. The figure shows images generated by the immunostaining of tail skin from young (5 months), middle-aged (17 months) and old (30 months) CB6F1 mice using an anti-S100a9 antibody (n = 2 per age group). Stain intensity scores (lower right in each image) are equal to the average value of R -max(B, G) among all non-background pixels, where R, B and G are red, blue and green intensity values from the RGB color scale (0 -255; see Methods). The trend towards increased intensity scores with age was significant (slope = 0.48; P = 0.044, two-tailed test). No significant increase in S100a9 protein was observed with age in kidney from female CB6F1 mice (slope = -0.041; P = 0.76, two-tailed test; data not shown). Figure S8 . Aging and S100a9 protein abundance in lung from male and female CB6F1 mice. The figure shows images generated by the immunostaining of tail skin from young (5 months), middle-aged (17 months) and old (30 months) CB6F1 mice using an anti-S100a9 antibody. Stain intensity scores (lower right in each image) are equal to the average value of Rmax(B, G) among all non-background pixels, where R, B and G are red, blue and green intensity values from the RGB color scale (0 -255; see Methods). Intensity scores in old mice were significantly larger than those in young and middle-aged mice (P = 0.012; two-tailed t-test). Figure S9 . Top-ranked transcription factor motifs that predict S100a9 coexpression (30 mouse cell types). The analysis shown in Figure 3 was repeated with respect to different genomic regions, including (A) conserved sequences 2 KB upstream of transcription start sites, (B) intronic regions, and (C) non-coding intergenic regions. In each case, motifs were selected according to criteria described in Figure 3 . Part (D) provides an alternative analysis identifying the k-mers most strongly represented by those motifs for which increased occurrence was associated with increased probability of S100a9 coexpression (P < 0.05 with Z > 0) (see Methods). Figure S10 . The region 150 -250 BP upstream of the S100a9 transcription start site contains matches to 19 motifs significantly associated with S100a9 coexpression (P < 0.05 with Z > 0; 30 mouse cell types, composite network). The left margin lists 19 motifs with at least one occurrence in the region 150 -250 BP upstream of the mouse S100a9 gene, where each motif was also positively associated with S100a9 coexpression (P < 0.05 with Z > 0). The right margin lists Z statistics calculated for each motif (composite coexpression network; based upon 30 mouse cell types). P-values for each Z statistic are listed in parentheses, and an asterisk symbol is used to denote statistics that remained significant following correction for multiple hypothesis testing (FDR < 0.05; Benjamini-Hochberg method). Motif matches to the forward (blue) and reverse (red) strands are shown within the figure region (80% match threshold). The dark grey region highlights sequence with a high density of matches to multiple motifs enriched among S100a9 coexpressed genes (composite network). Positive Z statistics indicate that a motif is relatively abundant in 2KB upstream regions of S100a9/A9 coexpressed genes, while a negative Z statistic indicates that a motif is relatively absent in 2 KB upstream regions of S100a9/A9 coexpressed genes. Red points in each scatterplot denote those motifs with significantly positive enrichment in both human and mouse cells (P < 0.05 in each species). The dotted blue line represents the least squares regression estimate and the spearman rank correlation is shown in the lower-right of each plot.
Figure S12. Top-ranked transcription factor motifs that predict S100A9 coexpression (32 human cell types). The analysis shown in Figure 6 was repeated with respect to different genomic regions, including (A) conserved sequences 2 KB upstream of transcription start sites, (B) intronic regions, and (C) non-coding intergenic regions. In each case, motifs were selected according to criteria described in Figure 6 . Part (D) provides an alternative analysis identifying k-mers most strongly represented by those motifs for which increased occurrence increased probability of S100A9 coexpression (P < 0.05 with Z > 0) (see Methods). Figure S13 . The region 930 -1030 BP upstream of the human S100A9 gene (hg19, chr1, 153329299 -153329399) contains the highest concentration of TF binding sites that predict S100A9 coexpression. For each cell type, the 2 KB upstream region was scanned to identify loci with the greatest concentration of binding sites for TFs most significantly associated with S100A9 coexpression (i.e., lowest p-value with Z > 0) (see Figure 5 legend for details). A sliding window analysis was used to identify regions with the highest assigned score (dark grey = best 400 BP window; yellow = best 200 BP window; orange = best 100 BP window; red = best 50 BP window) (see Figure 5 legend) . Figure S14 . The region 930 -1030 BP upstream of the S100A9 transcription start site contains matches to 43 motifs significantly associated with S100A9 coexpression (P < 0.05 with Z > 0; 32 human cell types, composite network). The left margin lists 43 motifs with at least one occurrence in the region 930 -1030 BP upstream of the human S100A9 gene, where each motif was also positively associated with S100A9 coexpression (P < 0.05 with Z > 0). The right margin lists Z statistics calculated for each motif (composite network). P-values for each Z statistic are listed in parentheses, and an asterisk symbol is used to denote statistics that remained significant following correction for multiple hypothesis testing (FDR < 0.05; BenjaminiHochberg method). Motif matches to the forward (blue) and reverse (red) strands are shown within the figure region (80% match threshold). The dark grey region highlights sequence with a high density of matches to motifs enriched among S100A9 coexpressed genes (composite network). Figure S19. Motifs associated with putative activators and inhibitors of S100a9 transcription have significant but heterogeneous relationships with S100a9 coexpression in mouse and human cell types. Motifs associated with eight activators of S100a9 expression (red font) were evaluated along with motifs associated with four inhibitors of S100a9 expression (green font). For each of 30 mouse cell types (A -C) and 32 human cell types (D -F), generalized additive logistic models were used to calculate Z statistics (open circles), which quantified the association between motif abundance and S100a9 coexpression (horizontal axis, A -F). Positive values indicate enrichment of a motif among S100a9 coexpressed genes, while negative values indicate underrepresentation of a motif among S100a9 coexpressed genes. For each cell type, the X symbol denotes the Z statistic associated with the composite network. Significant Z statistics lie outside the central dark grey region (P < 0.05). Yellow boxes highlight the middle 50% of Z statistics calculated among all cell types for a given motif. Calculations were performed with respect to upstream 2 KB regions (A and D), conserved sequences 2 KB upstream (B and E), and complete non-coding intergenic sequences (C and F). 
